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SEMICONDUCTOR PACKAGE ASSEMBLY

The invention provides a semiconductor pack-

age assembly. The semiconductor package assembly
includes a first semiconductor package (500a) including
afirst semiconductor die (302). A first molding compound
(350) surrounds the first semiconductor die. A first redis-
tribution layer (RDL) structure (308) is disposed on a bot-

tom surface of the first molding compound. The first sem-
iconductor die is coupled to the first RDL structure. A
second redistribution layer (RDL) structure (328) is dis-
posed on a top surface of the first molding compound. A
passive device (330) is coupled to the second RDL struc-
ture.

500a
™~ 330
332 ¢ 332 332 & 31;;2
304 306 302a /
{ / ( ! 326
ez 2 “— 328
\ \ AN 324
N 322 N
N — \ \‘“*\\\ 310 318
e e “«— 308
| 3127316
\ !\ _ 202
{ \ 314
/ /
/ {
302b 320

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 065 175 A1 2

Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Pro-
visional Application No. 62/129,099 filed on March 6,
2015, the entirety of which is incorporated by reference
herein.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The presentinvention relates to a semiconduc-
tor package assembly, and in particular to a semicon-
ductor package assembly with a passive device.

Description of the Related Art

[0003] In order to ensure miniaturization and multi-
functionality of electronic products and communication
devices, it is desired that semiconductor packages be
small in size, to support multi-pin connection, high
speeds, and high functionality. A conventional semicon-
ductor package usually places passive devices on aprint-
ed circuit board (PCB). However, the PCB is required to
provide additional area for the passive devices mounted
thereon. It is hard to reduce the package size.

[0004] Thus, a novel semiconductor package assem-
bly is desirable.

BRIEF SUMMARY OF THE INVENTION

[0005] A semiconductor package assembly is provid-
ed. An exemplary embodiment of a semiconductor pack-
age assembly includes first semiconductor package. The
first semiconductor package includes a first semiconduc-
tor die. A first molding compound surrounds the first sem-
iconductor die. A first redistribution layer (RDL) structure
is disposed on a bottom surface of the first molding com-
pound. The first semiconductor die is coupled to the first
RDL structure. A second redistribution layer (RDL) struc-
ture is disposed on a top surface of the first molding com-
pound. A passive device is coupled to the second RDL
structure. This embodiment may include the following ad-
ditional features which can be provided alternatively or
in any combination thereof.

[0006] The first semiconductor package may com-
prise: first conductive structures disposed on a first sur-
face of the first RDL structure away from the first semi-
conductor die, wherein the first conductive structures are
coupled to the first RDL structure.

[0007] The passive device may be disposed on a first
surface of the second RDL structure away from the first
semiconductor die.

[0008] The passive device may be free from being cov-
ered by the first molding compound.

[0009] The second RDL structure may be coupled to
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the first RDL structure by first vias passing through the
first molding compound between the first RDL structure
and the second RDL structure.

[0010] The first semiconductor die may be surrounded
by the first vias.

[0011] Two terminals of each of the first vias can be
close to a second surface of the first RDL structure and
a second surface of the second RDL structure, and
wherein the second surface of the first RDL structure and
the second surface of the second RDL structure are close
to the first semiconductor die.

[0012] The semiconductor package assembly may fur-
ther comprise: a second semiconductor package stacked
on the first semiconductor package, comprising: a third
redistribution layer (RDL) structure; a second semicon-
ductor die coupled to the second RDL structure; and a
second molding compound surrounding the second sem-
iconductor die, being in contact with the third RDL struc-
ture and the second semiconductor die.

[0013] The second RDL structure may be disposed be-
tween the first RDL structure and the third RDL structure.
[0014] The second semiconductor package may com-
prise: second conductive structures disposed on a sur-
face of the third RDL structure, which is away from the
second semiconductor die, wherein the second conduc-
tive structures are coupled to the third RDL structure.
[0015] The passive device may be surrounded by the
second conductive structures.

[0016] The passive device may be free from contact
with the second semiconductor package and the first
molding compound.

[0017] The second semiconductor package may be
coupled to the first RDL structure by the second RDL
structure and the first vias.

[0018] The first semiconductor die may be a system-
on-chip (SOC) die, and the second semiconductor die
may be a dynamic random access memory (DRAM) die.
[0019] The first semiconductor package may be a sys-
tem-on-chip (SOC) package, and the second semicon-
ductor package may be a DRAM package.

[0020] Another exemplary embodiment of a semicon-
ductor package assembly includes a first semiconductor
package. The first semiconductor package includes a
first redistribution layer (RDL). A second redistribution
layer (RDL) structure is disposed on the first RDL struc-
ture. Afirst molding compound has two opposite surfaces
in contact with the first RDL structure and the second
RDL structure, respectively. First vias pass through the
first molding compound between the first RDL structure
and the second RDL structure. A passive device is in
contact with the second RDL structure and free from con-
tact with the first molding compound. This embodiment
may include the following additional features which can
be provided alternatively or in any combination thereof.
[0021] The semiconductor package assembly may fur-
ther compre: a system-on-chip (SOC) die coupled to the
first RDL structure and surrounded by the first molding
compound and the first vias.
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[0022] The system-on-chip (SOC) die may be coupled
to a surface of the first RDL structure, which is close to
the system-on-chip (SOC) die.

[0023] The passive device may be in contact with a
surface of the second RDL structure, which is away from
the system-on-chip (SOC) die.

[0024] The first semiconductor package may further
comprise: first conductive structures disposed on a sur-
face of the first RDL structure, which is away from the
system-on-chip (SOC) die, wherein the first conductive
structures are coupled to the first RDL structure.

[0025] The first vias may be coupled to the first RDL
structure and the second RDL structure.

[0026] The semiconductor package assembly may fur-
ther comprise: asecond semiconductor package stacked
on the first semiconductor package, comprising: a third
redistribution layer (RDL) structure; a dynamic random
access memory (DRAM) die coupled to the second RDL
structure; a second molding compound surrounding the
DRAM die, being in contact with the third RDL structure
and the DRAM die; and second conductive structures
disposed on a surface of the third RDL structure, which
is away from the DRAM die, wherein the second conduc-
tive structures are coupled to the third RDL structure.
[0027] The second RDL structure may be disposed be-
tween the first RDL structure and the third RDL structure.
[0028] The passive device may be surrounded by the
second conductive structures and free from contact with
the second semiconductor package.

[0029] Yet another exemplary embodiment of a semi-
conductor package assembly includes a first semicon-
ductor package. The first semiconductor package in-
cludes afirst molding compound having two opposite sur-
faces. A first redistribution layer (RDL) and a second re-
distribution layer (RDL) structure are disposed on the two
opposite surfaces, respectively. First conductive struc-
tures are in contact with the first RDL structure. Also, the
first conductive structures are free from contact with the
first molding compound. A passive device is in contact
with the second RDL structure and free from contact with
the first molding compound. This embodiment may in-
clude the following additional features which can be pro-
vided alternatively or in any combination thereof.
[0030] The semiconductor package assembly may fur-
ther comprise: a system-on-chip (SOC) die being cou-
pled to the first RDL structure and surrounded by the first
molding compound and first vias, wherein the first vias
pass through the first molding compound between the
first RDL structure and the second RDL structure.
[0031] The first vias may be coupled to the first RDL
structure and the second RDL structure.

[0032] The semiconductor package assembly may fur-
ther comprise: a second semiconductor package stacked
on the first semiconductor package, comprising: a third
redistribution layer (RDL) structure; a dynamic random
access memory (DRAM) die coupled to the second RDL
structure; a second molding compound surrounding the
DRAM die, being in contact with the third RDL structure

10

15

20

25

30

35

40

45

50

55

and the DRAM die; and second conductive structures
disposed on a surface of the third RDL structure, which
is away from the DRAM die, wherein the second conduc-
tive structures are coupled to the third RDL structure.
[0033] The second RDL structure may be disposed be-
tween the first RDL structure and the third RDL structure.
[0034] The passive devices may be surrounded by the
second conductive structures and is free from contact
with the second semiconductor package.

[0035] A detailed description is given in the following
embodiments with reference to the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The presentinvention can be more fully under-
stood by reading the subsequent detailed description and
examples with references made to the accompanying
drawings, wherein:

FIG. 1A is a cross-sectional view of a semiconductor
package assembly including a semiconductor pack-
age in accordance with some embodiments of the
disclosure;

FIG. 1B is a top view of FIG. 1A, showing the ar-
rangement of a semiconductor die and passive de-
vices of the semiconductor package; and

FIG. 2 is a cross-sectional view of a semiconductor
package assembly including a semiconductor pack-
age and another semiconductor package stacked
thereon in accordance with some embodiments of
the disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0037] The following description is of the best-contem-
plated mode of carrying out the invention. This descrip-
tion is made for the purpose of illustrating the general
principles of the invention and should not be taken in a
limiting sense. The scope of the invention is determined
by reference to the appended claims.

[0038] The presentinvention will be described with re-
spect to particular embodiments and with reference to
certain drawings, but the invention is not limited thereto
and is only limited by the claims. The drawings described
are only schematic and are non-limiting. In the drawings,
the size of some of the elements may be exaggerated
for illustrative purposes and not drawn to scale. The di-
mensions and the relative dimensions do not correspond
to actual dimensions in the practice of the invention.
[0039] FIG. 1A s a cross-sectional view of a semicon-
ductor package assembly 500a including a semiconduc-
tor package in accordance with some embodiments of
the disclosure. In some embodiments, the semiconduc-
tor package assembly 500a is a package-on-package
(POP) semiconductor package assembly or a system-
in-package (SIP) semiconductor package assembly.
FIG. 1Bis atop view of FIG. 1A, showing the arrangement
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of a semiconductor die 302 and passive devices 330 of
the semiconductor package assembly 500a. For clearly
showing the arrangement of a substrate, the semicon-
ductor die 302 and the passive devices 330 of the sem-
iconductor package assembly 500a, a redistribution layer
(RDL) structure under the passive devices 330 of the
semiconductor package assembly 500a are not shown
in FIG. 1B. Elements of the embodiments hereinafter that
are the same or similar as those previously described
with reference to FIG. 1B, are not repeated for brevity.
[0040] AsshowninFIG. 1A, the semiconductor pack-
age assembly 500a includes at least one wafer-level
semiconductor package mounted on a base 200. In this
embodiment, the wafer-level semiconductor package in-
cludes a semiconductor package 300.

[0041] AsshowninFIG. 1A, the base 200, for example
a printed circuit board (PCB), may be formed of polypro-
pylene (PP). It should also be noted that the base 200
can be a single layer or a multilayer structure. A plurality
of pads (not shown) and/or conductive traces (not shown)
is disposed on a die-attach surface 202 of the base 200.
In one embodiment, the conductive traces may comprise
power segments, signal trace segments or ground trace
segments, which are used for the input/output (1/O) con-
nections of the semiconductor package 300. Also, the
semiconductor package 300 is mounted directly on the
conductive traces. In some other embodiments, the pads
are disposed on the die-attach surface 202, connected
to different terminals of the conductive traces. The pads
are used for the semiconductor package 300 mounted
directly thereon.

[0042] As showninFIG. 1A, the semiconductor pack-
age 300 is mounted on the die-attach surface 202 of the
base 200 by a bonding process. The semiconductor
package 300 is mounted on the base 200 through the
conductive structures 320. The semiconductor package
300 includes a semiconductor die 302 and two redistri-
bution layer (RDL) structures 308 and 328. The semicon-
ductor die 302, for example, may include a logic die in-
cluding a central processing unit (CPU), a graphics
processing unit (GPU), a dynamic random access mem-
ory (DRAM) controller or any combination thereof. In an-
other embodiment, the semiconductor die 302 may be a
system on chip (SOC) chip and therefore the semicon-
ductor package 300 includes a SOC chip package. Em-
bodiments of the disclosure are not limited thereto. In
some embodiments, the semiconductor package 300
may include an analog processing device package, a dig-
ital processing device package, or another suitable sem-
iconductor package.

[0043] AsshowninFIG. 1A, the semiconductordie 302
is fabricated by flip-chip technology. Pads 304 of the sem-
iconductor die 302 are disposed on the front surface 302b
to be electrically connected to the circuitry (not shown)
of the semiconductor die 302. In some embodiments, the
pads 304 belong to the uppermost metal layer of the in-
terconnection structure (notshown) of the semiconductor
die 302. The pads 304 of the semiconductor die 302 are
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in contact with the corresponding conductive structures
306, for example, conductive bumps. It should be noted
that the number of semiconductor dies 302 integrated in
the semiconductor package assembly 500a is not limited
to that disclosed in the embodiment.

[0044] As shown in FIG. 1A, the semiconductor pack-
age 300 further includes a molding compound 350 cov-
ering and surrounding the semiconductor die 302. The
molding compound 350 is in contact with the semicon-
ductor die 302. The molded compound 350 has opposite
surfaces 352 and 354 respectively close to the front sur-
face 302b and the back surface 302a of the semiconduc-
tor die 302. The molding compound 350 may also cover
a back surface 302a of the semiconductor die 302. In
some embodiments, the molding compound 350 may be
formed of a nonconductive material, such as an epoxy,
a resin, a moldable polymer, or the like. The molding
compound 350 may be applied while substantially liquid,
and then may be cured through a chemical reaction, such
as in an epoxy or resin. In some other embodiments, the
molding compound 350 may be an ultraviolet (UV) or
thermally cured polymer applied as a gel or malleable
solid capable of being disposed around the semiconduc-
tor die 302, and then may be cured through a UV or ther-
mal curing process. The molding compound 350 may be
cured with a mold (not shown).

[0045] As shown in FIG. 1A, the semiconductor pack-
age 300 further includes two redistribution layer (RDL)
structures 308 and 328 disposed over the front surface
302b and the back surface 302a of the semiconductor
die 302. The RDL structure 308 is disposed on the sur-
face 352 of the molding compound 350. The semicon-
ductor die 302 of the semiconductor package 300 is con-
nected to a surface 310 of the RDL structure 308 through
conductive structures 306, for example, conductive
bumps or solder pastes. The RDL structure 308 may be
in contact with the molding compound 350. In some em-
bodiments, the RDL structure 308 may have one or more
conductive traces 314 disposed in one or more inter-met-
al dielectric (IMD) layers 318. Pad portions of the con-
ductive traces 314 are exposed to openings of the solder
mask layer 312. However, it should be noted that the
number of conductive traces 314 and the number of IMD
layers 318 shown in FIG. 1A is only an example and is
not a limitation to the present invention.

[0046] As shown in FIG. 1A, the semiconductor pack-
age 300 further includes conductive structures 320 dis-
posed on a surface 312 of the RDL structure 308 away
from the semiconductor die 302. The conductive struc-
tures 320 are coupled to the conductive traces 314
through the exposed to openings of the solder mask layer
312. Also, the conductive structures 320 are separated
from the molding compound 350 through the RDL struc-
ture 308. In other words, the conductive structures 320
are free from contact with the molding compound 350.
In some embodiments, the conductive structures 320
may comprise a conductive bump structure such as a
copper bump or a solder bump structure, a conductive
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pillar structure, a conductive wire structure, or a conduc-
tive paste structure.

[0047] As shown in FIG. 1A, the RDL structure 328 is
disposed on the molding compound 350. A surface 324
of the RDL structure 328, which is close to the semicon-
ductor die 302, is in contact with the opposite surface
354 of the molding compound 350. Similarly to the RDL
structure 308, the RDL structure 328 may have one or
more conductive traces 336 disposed in one or more in-
ter-metal dielectric (IMD) layers 334. Pad portions of the
conductive traces 336 are exposed to openings of one
the IMD layers 334, which is away from the opposite sur-
face 354 of the molding compound 350. However, it
should be noted that the number of conductive traces
336 and the number of IMD layers 328 shown in FIG. 1A
is only an example and is not a limitation to the present
invention.

[0048] As shown in FIG. 1A, the RDL structure 328 is
coupled to the RDL structure 308 by vias 322 passing
through the molding compound 350 between the RDL
structure 308 and the RDL structure 328. The semicon-
ductor die 302 is surrounded by the vias 322. Two termi-
nals of each of the vias 322 are respectively close to the
surface 310 of the RDL structure 308 and the surface
324 of the RDL structure 328. Also, the surface 310 of
the RDL structure 308 and the surface 324 of the RDL
structure 328 are close to the semiconductor die 302,
respectively. In some embodiments, the vias 322 may
comprise through package vias (TPVs) formed of copper.
[0049] AsshowninFIG. 1A, the semiconductor pack-
age 300 further includes one or more passive devices
330 mounted on and coupled to the RDL structure 328.
The passive device 330 has two pads 332 in contact with
a surface 326 of the RDL structure 328, which is away
from the semiconductor die 302. It should be noted that
the passive device 330 is free from being covered by the
molding compound 350. Also, the passive device 330 is
free from contact with the molding compound 350. In
some embodiments, the passive device 330 may com-
prise a passive device chip, a multilayer ceramic chip
capacitor (MLCC) device, etc.

[0050] FIG. 1B illustrates the arrangement of the sem-
iconductor die 302 and the passive devices 330 of the
semiconductor package 300. Because the RDL structure
328 (FIG. 1A), which is positioned directly on the top sur-
face of the molding compound 350, has a redistribution
(redirect) function to provide for the passive devices 330
mounted thereon. The passive devices 330 can be ar-
ranged within a boundary of the molding compound 350
in atop view as shown in FIG. 1B. Therefore, the passive
device 330 can be coupled to the semiconductor die 302
without by external conductive structures, which are dis-
posed outside of the semiconductor package 300 (e.g.
the pads and/or conductive traces of the base 200) as
shown in FIG. 1A.

[0051] FIG. 2 is a cross-sectional view of a semicon-
ductor package assembly 500b including a semiconduc-
tor package 300 and a dynamic random access memory
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(DRAM) package 400 stacked thereon in accordance
with some embodiments of the disclosure. To illustrate
embodiments of the present disclosure, a DRAM pack-
age is depicted herein as an example. However, embod-
iments of the present disclosure are not limited to any
particular application. Elements of the embodiments
hereinafter that are the same or similar as those previ-
ously described with reference to FIGS. 1A-1B, are not
repeated for brevity.

[0052] As shown in FIG. 2, one of the differences be-
tween the semiconductor package assembly 500a
shown in FIG. 1A and the semiconductor package as-
sembly 500b is that the semiconductor package assem-
bly 500b further comprises a semiconductor package
stacked on the semiconductor package 300 by a bonding
process. In this embodiment, the semiconductor pack-
age includes a memory package, for example, a dynamic
random access memory (DRAM) package 400. Embod-
iments of the disclosure are not limited thereto. In some
embodiments, the semiconductor package stacked on
the semiconductor package 300 may include an analog
processing device package, a digital processing device
package, or another suitable semiconductor package.
The DRAM package 400 is mounted on the semiconduc-
tor package 300 through conductive structures 428. The
DRAM package 400 is coupled to the RDL structure 308
of the by the RDL structure 328 and the vias 322 of the
semiconductor package 300.

[0053] As shown in FIG. 2, the DRAM package 400
comprises a redistribution layer (RDL) structure 418, at
least one semiconductor die (e.g. two semiconductor
dies 402 and 404) and a molding compound 412. Be-
cause the DRAM package 400 is stacked on the semi-
conductor package 300, the RDL structure 328 is posi-
tioned between the RDL structure 308 and 418. The RDL
structure 418 has opposite surface 420 and 422. The
surface 420 is provide for semiconductor dies mounted
thereon, and the surface 422 is provide for the conductive
structures 428 attached thereon. Similarly to the RDL
structure 308 and 328, the RDL structure 418 may have
one or more conductive traces 426 disposed in one or
more inter-metal dielectric (IMD) layers 424. Pad portions
of the conductive traces 426 are exposed to openings of
a solder mask layer 427. However, it should be noted
thatthe number of conductive traces 426 and the number
of IMD layers 424 shown in FIG. 2 is only an example
and is not a limitation to the present invention.

[0054] InthisembodimentasshowninFIG. 2, the sem-
iconductor dies 402 and 404 are DRAM dies, respective-
ly. The DRAM die 402 is mounted on the surface 420 of
the RDL structure 418 with a paste (not shown). Also,
the DRAM die 404 is stacked on the DRAM die 402 with
a paste (not shown). The DRAM dies 402 and 404 may
be coupled to the RDL structure 418 by bonding wires,
for example bonding wires 414 and 416. However, the
number of stacked DRAM dies is not limited to the dis-
closed embodiment. Alternatively, the two DRAM dies
402 and 404 as shown in FIG. 2 can be arranged side
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by side. Therefore, the DRAM dies 402 and 404 are
mounted on the surface 420 of the RDL structure 418 by
a paste (not shown).

[0055] AsshowninFIG.2,the molding compound 412
surrounds the DRAM dies 402 and 404. Also, the molding
compound 412 is in contact with the surface 420 of the
RDL structure 412 and the DRAM dies 402 and 404. Like
molding compound 350, molding compound 412 may be
formed of a nonconductive material, such as an epoxy,
aresin, a moldable polymer, or the like.

[0056] As shown in FIG. 2, the DRAM package 400
further includes conductive structures 428 disposed on
the surface 422 of the RDL structure 418, which is away
from the DRAM dies 402 and 404. The conductive struc-
tures 428 are formed through the openings of the solder
mask layer 427 to couple to the conductive traces 424.
Also, the conductive structures 428 are separated from
the molding compound 412 through the RDL structure
418. In other words, the conductive structures 428 are
free from contact with the molding compound 418. It
should be noted that the passive device 330 between the
RDL structures 328 and 418 is surrounded by the con-
ductive structures 428. Also, the passive device 330 is
free from contact with the DRAM package 400. Like the
conductive structures 320, the conductive structures 428
may comprise a conductive bump structure such as a
copper bump or a solder bump structure, a conductive
pillar structure, a conductive wire structure, or a conduc-
tive paste structure.

[0057] Many variations and/or modifications can be
made to embodiments of the disclosure. For example,
the semiconductor package assembly 500b is not limited
to include a SOC chip package and a memory package
vertically stacked on the SOC chip package. In some
embodiments, the semiconductor package assembly
500b may include two stacked packages which are se-
lected from a SOC chip package, a memory package, an
analog processing package, a digital processing pack-
age, and other suitable semiconductor packages. For ex-
ample, the semiconductor package 300 shown in FIG. 2
may be an analog processing package, and the DRAM
package 400 shown in FIG. 2 may be replaced with a
digital processing package.

[0058] Embodiments provide a semiconductor pack-
age assembly. The semiconductor package assembly
includes at least one semiconductor package, for exam-
ple, a system on chip (SOC) package. The semiconduc-
tor package includes a semiconductor die, a molding
compound surrounds the semiconductor die, a top RDL
structure and abottom RDL structure. The top and bottom
RDL structures are in contact with the top and bottom
surfaces of the molding compound, respectively. The
SOC package further includes a passive device coupled
tothe RDL structure, which is disposed on the top surface
ofthe molding compound. Alternatively, the semiconduc-
tor package assembly further includes another semicon-
ductor package, for example, a dynamic random access
memory (DRAM) package, vertically stacked thereon. It
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should be noted that passive device disposed on the top
RDL structure is free from contact with the molding com-
pound of the semiconductor package and the other sem-
iconductor package.

[0059] The semiconductor package assembly in ac-
cordance with some embodiments of the disclosure has
the following advantages. The RDL structure, which is
positioned directly on the bottom surface of the molding
compound, has a redistribution (redirect) function to pro-
vide for the semiconductor die mounted thereon. Also,
the RDL structure, which is positioned directly on the top
surface of the molding compound, has a redistribution
(redirect) function to provide for the passive device
mounted thereon. Also, the vias, which pass through the
molding compound and connect to the two RDL struc-
tures, may serve as internal conductive structures of the
semiconductor package. Therefore, the passive device
can be coupled to the semiconductor die without external
conductive structures which are disposed outside of the
semiconductor package (e.g. the pads and/or conductive
traces of the base). The signal integrity/power integrity
(SI/P1) performance of the semiconductor package as-
sembly can be improved due to the shortened RDL rout-
ing path. The area of the base can be reduced further.
Also, the semiconductor package assembly further in-
cludes an RDL structure, which is positioned directly on
the top surface of the molding compound, and may pro-
vide integration flexibility, such as device insertion and
thermal solution. Furthermore, the two RDL structures
fabricated using a similar process may provide compa-
rable process capability in the semiconductor package
assembly.

[0060] While the invention has been described by way
of example and in terms of the preferred embodiments,
it is to be understood that the invention is not limited to
the disclosed embodiments. On the contrary, itis intend-
ed to cover various modifications and similar arrange-
ments (as would be apparent to those skilled in the art).
Therefore, the scope of the appended claims should be
accorded the broadest interpretation so as to encompass
all such modifications and similar arrangements.

Claims
1. A semiconductor package assembly, comprising:

a first semiconductor package (300), compris-
ing:

a first semiconductor die (302);
afirstmolding compound (350) surrounding
the first semiconductor die;

a first redistribution layer (RDL) structure
(308) disposed on a bottom surface of the
first molding compound (350), wherein the
first semiconductor die (302) is coupled to
the first RDL structure (308);
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a second redistribution layer (RDL) struc-
ture (328) disposed on a top surface of the
first molding compound (350); and

a passive device (330) coupled to the sec-
ond RDL structure (328).

The semiconductor package assembly as claimed
in claim 1, wherein the first semiconductor package
comprises:

first conductive structures (320) disposed on a
first surface of the first RDL structure (308) op-
posite from the first semiconductor die, wherein
the first conductive structures (320) are coupled
to the first RDL structure (308).

The semiconductor package assembly as claimed
in claim 1 or 2, wherein the passive device (330) is
disposed on a first surface of the second RDL struc-
ture (328) opposite from the first semiconductor die.

The semiconductor package assembly as claimed
in one of the preceding claims, wherein the passive
device (330) is free from contact with the first molding
compound.

The semiconductor package assembly as claimed
in one of the preceding claims, wherein the second
RDL structure (328) is coupled to the first RDL struc-
ture (308) by first vias (332) passing through the first
molding compound (350) between the first RDL
structure (308) and the second RDL structure (328).

The semiconductor package assembly as claimed
in claim 5, wherein the first semiconductor die (302)
is surrounded by the first vias (322).

The semiconductor package assembly as claimed
in claim 5 or 6, wherein two terminals of each of the
first vias are respectively close to a second surface
of the first RDL structure and a second surface of
the second RDL structure, and wherein the second
surface of the first RDL structure and the second
surface of the second RDL structure are close to the
first semiconductor die.

The semiconductor package assembly as claimed
in one of the preceding claims, further comprising:

a second semiconductor package stacked on
the first semiconductor package, comprising:

a third redistribution layer (RDL) structure;
a second semiconductor die coupled to the
second RDL structure; and

a second molding compound surrounding
the second semiconductor die, beingin con-
tact with the third RDL structure and the sec-
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10.

1.

12.

13.

14.

15.

ond semiconductor die.

The semiconductor package assembly as claimed
in claim 8, wherein the second RDL structure is dis-
posed between the first RDL structure and the third
RDL structure.

The semiconductor package assembly as claimed
in claim 8, wherein the second semiconductor pack-
age comprises:

second conductive structures disposed onasur-
face of the third RDL structure, which is away
from the second semiconductor die, wherein the
second conductive structures are coupled to the
third RDL structure.

The semiconductor package assembly as claimed
in claim 10, wherein the passive device is surround-
ed by the second conductive structures.

The semiconductor package assembly as claimed
in one of claims 8 to 11, wherein the passive device
is free from contact with the second semiconductor
package and the first molding compound.

The semiconductor package assembly as claimed
inone of claims 8to 12 and 5to 7, wherein the second
semiconductor package is coupled to the first RDL
structure by the second RDL structure and the first
vias.

The semiconductor package assembly as claimed
in one of claims 8 to 13, wherein the first semicon-
ductor die is a system-on-chip (SOC) die, and the
second semiconductor die is a dynamic random ac-
cess memory (DRAM) die; and/orwherein the first
semiconductor package is a system-on-chip (SOC)
package, and the second semiconductor package is
a DRAM package.

The semiconductor package assembly as claimed
in one of the preceding claims, further comprising:

first conductive structures (320) in contact with
the first RDL structure (308) and free from con-
tact with the first molding compound (350).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-7, 15

The common concept between the subject-matter of independent
claim 1 is already known (see the attached reasoning) in
view of document KR20100030151 (D1) and cannot therefore
serve as a common concept (Rule 44(2) EPC) between the
claims dependent upon this.

Group I: Claims 1-7 and 15 (c.f. claim 2)

Re. cl1. 2 the surplus technical feature with respect to the
known claim 1 is that the first semiconductor package also
comprises: first conductive structures (42) disposed on a
first surface of the first RDL structure (30) opposite from
the first semiconductor die, wherein the first conductive
structures (42) are coupled to the first RDL structure (30).
As all of the features of claim 2 are known from D1 its
subject matter therefore cannot form special technical
features within the meaning of Rule 44(1) EPC.

Although the surplus technical features of the dependent
claims 3-7 and 15 are not the same, they could be searched
without any additional effort and thus they form the basis
of the 1lst searched invention.

2. claims: 8-14

Group II: Claims 8-14

Re. c1. 8 the surplus technical feature with respect to the
known claim 1 is a second semiconductor package stacked on
the first semiconductor package, comprising: a third
redistribution layer (RDL) structure; a second semiconductor
die coupled to the second RDL structure; and a second
molding compound surrounding the second semiconductor die,
being in contact with the third RDL structure and the second
semiconductor die.

The problem to be solved by claim 8 is how to define the
package assembly such that it facilitates higher integration
density, whilst maintaining the same footprint.
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